Rabbit experiments 171
All rabbit experiments were approved by the IACUC at Massachusetts Institute of 172
Technology. Three challenge experiments were performed using weaned 7 to 8-week-old 173 Dutch Belted rabbits (DBR). Each challenge experiment included five rabbits each for 174 positive controls inoculated with EHEC O157 strain EDL933 (CG-3) and four to five 175 rabbits each for negative controls inoculated with PBS, along with six rabbits each 176 inoculated with the CG or BBG challenge strain of EHEC O157. In each experiment, 177 rabbits were fasted overnight and sedated prior to blood collection and orogastric 178 intubation. Experimental and control rabbits were inoculated with 10 ml of 10% sterile 179 sodium bicarbonate to neutralize gastric acidity. Experimental rabbits received 1-2 × 10 9 180 colony-forming-units of EHEC O157 re-suspended in sterile PBS and control rabbits 181 received sterile PBS (vehicle only). Food and water were provided ad libitum following 182 inoculation. Rabbits were monitored closely for clinical signs and body weight 183 measurements were recorded. Fecal cultures were performed on days 1 and 3 PI. Rabbits 184 9 were euthanized on day 6 or 7 PI; however, rabbits exhibiting severe clinical signs were 185 euthanized before the end of the study (day 4 PI). Prior to euthanasia, blood samples were 186 collected for clinical pathological evaluation. Complete necropsies were performed on all 187 the rabbits and tissue samples from various organs including cecum and kidneys were 188 collected for histopathological evaluation. 189
190

Bacterial strains for DBR 191
Five challenge strains were selected for the rabbit infection studies (Table 2) 
C-reactive protein analysis 208
The concentration of C-reactive protein (CRP) was measured in serum samples from 209 rabbits in experiment 3 using a commercially available rabbit C-reactive protein ELISA 210 (Immunology Consultants Laboratory, Inc., Newberg, OR) following the manufacture's 211 directions. Rabbit serum samples were diluted 1:400 in assay diluent buffer for testing. 212
Samples were adjusted to a 1:10,000 dilution and retested if they did not fall within the 213 working range of the assay's standard curve. The normal range of rabbit CRP is 0-31 214 µg/ml (Gentry PA, 1999). 215 216 stx2 gene typing 217
The stx2 gene variants present in the challenge strains were determined using PCR-218 RFLP (13). In this method, restriction patterns generated by HaeIII differentiate stx2 219 from stx2c while restriction pattern generated by PvuII differentiate stx2 and stx2c from 220 other stx2 variant types. 221
222
Stx Quantitation 223
Stx production in Nal R challenge strains and their nalidixic acid susceptible wild-type 224 parents (WT-Nal S ) were assessed using ELISA (Premier EHEC test kit, Meridian 225
Bioscience, Cincinnati, OH). Briefly, for each strain, single colonies from blood agar 226 plates were inoculated into 10 ml of TSB, incubated at 37ºC overnight and used to 227 prepare fresh TSB subcultures by inoculating 500 µl of overnight culture into 10 ml of 228 fresh TSB. This subculture was processed for bacterial counts and three aliquots (1 ml 229 each) were transferred into three wells of 96-well culture plates followed by addition of 230 11 1) carbadox (0.5 µg/ml, Sigma-Aldrich, St. Louis, MO), 2) nalidixic acid (30 µg/ml) or 3) 231 no inducing agent. The plates were incubated overnight at 37°C with shaking at 250 rpm. 232
Overnight cultures were diluted 1:100 in sterile TSB immediately followed by 1:2 233 dilution in sample diluent provided in the ELISA kit and 100 µl aliquots of diluted 234 samples were tested by ELISA according to the manufacturer's protocol. 235
236
Statistical analysis 237
Statistical analyses were performed using NCSS 2007 version 07.1.19 (23). For NCP 238 challenge study, the genogroups were compared using following statistical tests. The 239 clinical scores were analyzed using one-way ANOVA. The five clinical scoring 240 categories (diarrhea, CNS disease, appetite, vomiting and abnormal vocalization) were 241 analyzed using two-way generalized linear method (glm). Survival data was compared 242 using Kaplan-Meier survival analysis and the Log-Rank test. Bacterial load recovered 243 from five segments of intestine (ileum, cecum, spiral colon, distal colon and RAJ) of 244 piglets was compared using two-way glm. Scores for histopathological lesions in 245 intestinal tract were analyzed using two-way (genogroup and pathologist) glm. 246
Association of development of brain lesions in the piglets with the development of CNS 247 disease or with the genogroup of the EHEC O157 strain used to challenge the piglets was 248 assessed using Fisher's exact test. In the DBR model, statistical analyses were performed 249 using GraphPad Prism. The Mann-Whitney two-tailed test was used to compare the 250 lesion scores of experimental versus control rabbits. All rabbits inoculated with EDL933 251 (positive controls) and those inoculated with PBS (negative controls) in the three 252 challenge experiments were grouped for the statistical analyses. Association between stx 253 gene typing and genogroup of the challenge strain was assessed using chi-square test. 
NCP Model 264
Clinical Signs 265
Piglets were scored for disease using a standard scoring system (Table 1) 
Magnitude of bacterial load 288
The mean±SEM log 10 cfu/cm 2 of EHEC O157 recovered from intestine (ileum, cecum, 289 spiral colon, distal colon and RAJ) were significantly higher for piglets challenged with 290 CG strains, when compared with the piglets challenged with BBG strains (P=0.003, 291 Table 3 ). The mean±SEM log 10 cfu/cm 2 of EHEC O157 recovered from ileum, cecum, 292 spiral colon, distal colon and RAJ were 3.86±0.40, 4.92±0.32, 4.56±0.22, 5.00±0.26 and 293 5.14±0.27, respectively. Although the number of bacteria recovered from large intestine 294 was higher when compared with small intestine, statistically significant differences were 295 only observed between RAJ and ileum. 296
Negative control piglets were housed in separate cages within the same room and 297 at the same time as EHEC challenged piglets. EHEC O157 was recovered from some 298 negative control piglets, albeit in small numbers, indicating the likely cross-transmission 299 14 of EHEC O157 between challenged and sham-inoculated animals. Therefore, SBI 300 genotypes and PFGE profiles of challenge strains were compared with the strains 301 recovered from each piglet to determine the level of cross-transmission, if any. In all but 302 two cases, only the challenged strain was recovered from each experimental piglet, 303
indicating that cross-transmission was uncommon. Both of the cross contaminated piglets 304
were challenged with BBG-6 strain. In one of these BBG-6 challenged piglets, one out of 305 6 recovered isolates belonged to a genotype (CG-3) that was different from the genotype 306 of the challenge strain. In other BBG-6 challenged piglet, all seven isolates recovered 307 belonged to non-BBG-6 genotypes (BBG-17, one isolate; BBG-5, one isolate; CG-1, five 308 isolates). However, the clinical scores of these two piglets were lower than the piglets 309 that were challenged with the cross-contaminating CG strains in the same cohort, 310 suggesting that this transmission had minimal effect on the clinical outcomes. Isolates 311 recovered from challenged animals occasionally differed in PFGE profiles by one or two 312 bands from the challenge or contaminating strain. Two genotypes that were not included 313 in the study (genotype 9, negative for all the six PCR fragments in SBI genotyping, and 314 genotype 17, positive for only yehV-left junction PCR fragment in SBI genotyping) were 315 recovered from two piglets. These piglets had been either challenged or contaminated by 316 BBG-5 strain (positive for stx2 gene and yehV-left junction PCR fragments in SBI 317 genotyping) suggesting loss of stx2 encoding bacteriophage or loss of stx2 gene either in-318 vivo or during the isolation process. However, the PFGE profiles of these recovered 319 isolates were closely related to the challenge or the contaminating BBG-5 strain, 320 confirming their origin. 321
Histopathology 322
15
The histopathological scores for intestinal tract in CG and Sakai challenged piglets were 323 higher than BBG and sham inoculated piglets but did not reach statistical significance 324 (P=0.071, Table 3 ). However when the two genogroups (CG and BBG) were compared 325 the histopathological scores of intestinal tract for CG-challenged piglets were 326 significantly higher than BBG-challenged piglets (P=0.02). Brain lesions were scored as 327 present or absent (Fig 3) . The number of piglets in which brain lesions were observed by 328 at least one observer were 5/10, 2/10, 2/4, and 0/4 in CG, BBG, positive and negative 329 control groups, respectively. The number piglets showing brain lesions did not differ 330 significantly between CG and BBG challenged piglets (P=0.159). However, 7 out of 11 331 piglets that died or were euthanized following severe CNS signs did exhibit brain lesions 332 while none of 9 piglets that did not exhibit severe CNS signs or mortality developed brain 333 lesions (P<0.003). No kidney lesions were observed in any of the piglets. 334
335
DBR Model 336
Three challenge experiments were performed to compare the virulence potential of CG 337 and BBG strains in the DBR model. The most severe clinical signs were observed in 338 rabbits from experiment three. Rabbits in this experiment were challenged with EDL933, 339 E3046 and E5252. Three rabbits (one in each infection group) was euthanized early (at 4 340 days PI) due to the severity of diarrhea. The % change in body weight of these three 341 rabbits infected with EDL933, E3046, and E5252 at day 4 PI was -1.8%, -4.6%, and 342 11.5%, respectively. 343
Pre-and post-inoculation clinical pathological parameters including hematocrit, white 344 blood cell count, percent heterophils, platelet count, blood urea nitrogen, total protein, 345 16 and albumin were compared for rabbits in each group; however, analyses did not reveal 346 consistent changes associated with disease. In experiment three, increased serum 347 concentration of CRP was detected in rabbits that were euthanized on day 4 PI due to 348 severe disease: 451.4 µg/ml (EDL933), 162.1 µg/ml (E3046), and 399.5 µg/ml (E5252) (Fig. 4) . Specifically, these hemorrhages were observed in approximately 33% 354 (5/15), 17% (1/6), and 83% (5/6) of rabbits infected with EDL933, E3046, and E5252, 355
respectively. Serosal hemorrhages were not observed in other infected groups or 356 uninfected controls. 357
Significant lesions in the cecum and kidneys of rabbits are summarized in Table 4 . 358
Relative to sham-inoculated control rabbits, significant intestinal vasculopathy (Fig.5 B  359 and C) was observed in most O157:H7 infected rabbits except in those infected with 360 strain E5880. .Rabbits infected with E5252 developed the most renal lesions that were 361 significant and included both glomerular and vascular lesions such as glomerular 362 capillary thickening (Fig.5E ), luminal constriction (Fig.5F ), erythrocyte fragmentation 363 (Fig.5F) 
Stx Quantitation 372
The number of bacteria in the initial subculture used for induction by nalidixic acid or 373 carbadox or left un-induced was ~10 7 cfu/ml (range, 1.6x10 7 cfu/ml to 7.8x10 7 cfu/ml). 374
There was no significant difference in the bacterial counts (mean±SEM log 10 cfu/ml) of 375 BBG (7.54±0.06) when compared with CG (7. where EHEC strains from healthy cattle were, on average, less virulent in gnotobiotic 402 piglets than EHEC isolated from human disease outbreaks (2). Here we can refine these 403 observations to show that virulence in animal models is associated with specific EHEC 404 O157 genotypes, and that these differences in virulence correlate with the frequency of 405 occurrence of these genotypes among clinical isolates rather than in the animal reservoir. 406
Further, we show that the CG and BBG genotypes tested in these animal models are 407 characterized by consistent differences in their Stx2 variant gene content, with stx2 408 consistently present in the CG strains (with or without stx2c) while stx2c is consistently 409 present and stx2 is consistently absent in the BBG strains. 410
Our piglet model differed in several ways from that of previously published 411 reports (2). In contrast to the gnotobiotic piglet model, in which ~24 h old piglets were 412 inoculated with~10 9 cfu of EHEC O157, we used ~4 h old nalidixic acid treated 413 conventional piglets that were pretreated with 10% sodium bicarbonate before challenge 414 Several recent studies have shown that EHEC O157 infected piglets also develop 427 kidney lesions that appear to be associated with Stx production (2, 21, 46). However, 428 kidney lesions were not observed in the piglets infected with either BBG or CG strains in 429 this study. Perhaps due to the rapid onset of severe CNS disease in piglets, the renal 430 disease is only minimally expressed before death (2). Genetic differences (the breed of 431 pigs), the age at the time of infection and time of euthanasia after the appearance of first 432 CNS signs may have contributed to the observed differences in the severity of brain 433 lesions and lack of kidney lesions in our study compared with the previous studies using 434 piglet model. 435
We present direct evidence of some cross-transmission in our piglet studies; 436 however the direction and degree of cross-transmission were not sufficient to confound 437 20 the strong bacterial genotype effects on piglet virulence observed here. Cross-438 transmission of EHEC O157 from infected to uninfected piglets has been described 439 earlier by Cornick and Vukhac (10), suggesting that EHEC O157 was readily transmitted 440 among swine via contaminated aerosols and suggesting that a very low dose is required 441 for piglet infection. Similarly, minor differences in bacteriophage content and PFGE 442 pattern between challenge strains and fecal isolates as reported here have been reported 443 previously, for example in experimental bovine infections (64). The infrequency of these 444 observations in our study demonstrates the overall stability of genotypes during piglet 445
infections. 446
The DBR model for EHEC O157 exhibits renal lesions that mimic HUS in 447 humans (17). Therefore, we used this model to evaluate the relative virulence of BBG 448
and CG strains and their capacity to induce intestinal and renal lesions. 
